





























This 3400 gallon tank weighs nearly two tons less than a steel tank of the same capo- 
city, needs no special lining for corrosion resistance, and could be easily repaired. It 
was made of Laminac Polyester resin with Fiberglas by Carl N. Beetle Plastics 
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With The W-S 300 Oz. 
Plastics Molding Machine 


Photos, furnished by General Machine & Tool Works, show 
production-action shots in their modern Walled Lake, Michigan 
plant. Here you see an International Harvester inner door 
liner, molded of Styron, coming off the production line. This 
single unit piece weighing 5 Ibs., 12 ounces requires 784 square 
inches of projected area. Its average thickness is .115 inches. It 
measures 27! x 28!2 inches and it’s a flash-free molding. 


Speed ... economy and maximum production efficiency is what 
you get with every Watson-Stillman Plastics Molding Machine. 
Capacities from | to 300 ozs. They're the first choice of the 
industry. Write for literature covering Injection, Transfer and 


Compression Molding Machines. 


OUNCE PIEC 
MOLDED 






THE WATSON-STILLMAN COMPANY 
DIVISION OF H. K. PORTER COMPANY, INC. 
153 ALDENE RD., ROSELLE, NEW JERSEY 
Foreign Sales Representatives: OMNI PRODUCTS CORP., 460 Fourth Avenue, New York 16, N. Y. 
Correspondents Throughout the World 
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DUREZ now presents a 


HIGH DIELECTRIC 
PHENOLIC MATERIAL 
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Gentlemen, as you know, I have been at the 
National Office since July 20th. A great deal of my 
time, and that generously given by Mrs. Day, as 
well as the time of the staff, has been devoted to 
my finding out and learning the activities of the 
National Organization of the Society and the routine 
of the National Office. In addition I have tried to 
do some preliminary thinking on the several major 
problems facing the society. One of which is in- 
creasing membership; another is putting the JOUR- 
NAL on a self-supporting basis; suggesting means 
of better organizing and giving direction to the 
activities of the various national committees of the 
Society; the relocation of the National Office; and 
determining what recommendations should be made 
as to whether or not an outside outfit should be 
given the responsibility of publishing the JOURNAL, 
These are, of course, all very important problems; 
however, the problem that has been most time-con- 
suming for me is, and will continue to be, the setting 
of my own house in order, so to speak. I feel that 
the society is now on the verge of substantial growth 
in every direction and with growth procedural 


changes will be necessary. 


OFFICE SYSTEMS NEED MODERNIZATION 
The office systems, bookkeeping and record- 
keeping of the National Office have been adequate 
for its past operation, but with very much more act- 
ivity on the part of the Society will become too 
cumbersome and time-consuming to warrant thei 


continued use. 


In the National Office there are now four people 
on the Society’s payroll: the Executive Secretary, 
the Editor of the JOURNAL, and two girls. During 
the months immediately preceding the conference 
it is necessary to employ a third girl, at least part- 
time, to help turn out the correspondence, press 
releases, invitations, etc., of the conference. With 
the systems now in use I have found it very difficult 
even with my present staff to keep current with the 
routine operation of the office. There are some 
reasons that may be only temporary causes; one of 
which was the time that was needed for me to learn 
my job; another is that I have reorganized the duties 
of the National Office staff, so that much of the 
routine and all other bookkeeping formerly handled 
by Mrs. Day is now taken care of by one of the 
girls. She, of course, had to be trained for this job 
also. Another has resigned to join her husband who 
has relocated. Again the training of a new person 


for her job was necessary. 


Nevertheless, I feel that the present file systems, 
and record-keeping systems go a long way to explain 
the constantly threatening backlog of work. To give 
you some idea of the amount of work being done 
by the National Office, may I mention here that we 
have been using approximately $100.00 in postage 
every month, This probably represents about 5000 





Your National Office 


Report by the Executive Secretary to the National Council Meeting in Toronto, September 15, 1953. 











pieces of mail a month, considering our third class 
permit, 

Now, all this, I feel, is primarily my problen 
since I am on the scene at least eight hours a day 
It will be up to me, I am sure, to determine the 
solution. I do not believe it desirable to expand ths 
staff at this time. Rather, I feel, the solution is a 
modernization of systems in the National Office. 
THE CONFERENCE 

As I see it, the second major job confronting 
me during the coming months is handling the de 
tails, and follow-up for the conference in January. 
While the local sections handle the organizing, 
staging, and conducting of the National Conference, 
it is estimated that the National Office’s part in 
preparing for a conference takes half of the entire 
staffs’ time between the months of September and 


January. 


RELOCATION 

On the subject of relocation, my feeling is this; 
with these two time-consuming jobs ahead of me, | 
feel it would be most unwise for the National Office 
to attempt to move, establish itself in another city 
and, at the same time, try to carry on the regula) 
functions of the National Office; at least until afte: 
the National Conference in January. I, therefore, 
recommend that the council allow me more time in 
which to study the problem of relocation, with the 
goal of the National Council Meeting in January as 
the date for presentation of my affirmative recon 
mendations on this subject. 


INCREASING JOURNAL’S ADVERTISING 

The National Council has declared the policy 
of the society to be that the JOURNAL’s adve. 
tising be increased. I have talked, long and hard, 
with many on this subject of increasing advertising 
in the JOURNAL. For the September issue of the 
JOURNAL, advertising has represented better than 
25% of the contents of the magazine. The same will 
be true of the October issue. If this ratio continues 
for the remainder of the fiscal year, the JOURNAL 
should break even. That is certainly our immediate 
goal. Roughly speaking it takes roughly nine 
pages of advertising per issue. Since this fulfills 
the present policy as set down by the National 
Council, I see no need at this time to consider turn- 
ing the JOURNAL over to an outside firm for pub- 
lication, thus necessitating sharing our income with 
outsiders. I, therefore, recommend that the subject 
of turning the JOURNAL over to a_ publications’ 
representative be tabled until next year. 


I do not mean to say that we have sufficient 
advertising contracts on hand to insure the JOUR- 
NAL’s financial success. The advertising we have 
received so far, however, has been primarily volun- 
tary with little or no solicitation on our part. I feel 


(please turn to page 6) 
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Air conditioner movable louvers and frame 
molded by Chicago Molded Products Corp., Chicago, Ill. 











“FOUR SEASONS” SERVICE =< 


From a Four-Way Grille of 


BAKELITE PHENOLIC PLASTICS 


TRADE-MARK 


The Mitchell “Four Seasons” room air conditioner can work the year round. . . 
it cools air in summer, warms it in winter. 
Its four movable louvers and their frame are molded of BakeLire Phenolic Plastics 
to match this all-round service. They can be turned to direct the air in four direc- 
ns. Frequent handling for adjustments won't hurt them. Heat, cold, and moisture 
n't affect their shape. Their colors are molded in—there’s no applied finish to chip 
r peel. Their fine, clean lines reflect the efficient design and performance of the unit. 
The name plate and concealed splash ring are also molded of Bake.itE Phenolic 
stic—demonstrating that this material can range from the purely decorative to 
the highly utilitarian. It is resistant to chemicals, oil, grease, vibration. It has excel- 
t electrical properties when required. It comes in a variety of types to fit many 
lifferent jobs. 
These features of BAKELITE Phenolic Plastics may cut your production prob- 
ms, bring more sales. Learn how they can be applied. Bakelite Company engi- 
rs will help. Write Dept. RU-43. 
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PHENOLIC PLASTICS 
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TRADE \co) MARK 


A Division of 
Union Carbide and Carbon Corporation 


UCC) 
30 East 42nd Street, New York 17, N.Y. 


In Canada 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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Your National Office Exclusive Easy-Acting All-Metal Valve 


yn, sufficient advertising to break even will result. “OR 
The National Office has already mailed out approx! 
nately 150 promotional letters and circulation informa MOLD RELEASE 
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hat with a minimum amount of solicitation on the pa 


if the National Office, and if necessary, personal solicita 





the JOURNAL to our advertisers and to a new 


of prospective advertisers. I have a sample copy f 





















this letter and brochure which has been put at eacl 
ace Follow up etters will be sent out to these adve PURE 
ee UNDILUTED 
The next move will be to contact, by letter, the ma 


DRY-SPRAY 
Forms A ‘Slick Quick’ 


Long- Lasting Non- Marking 


hinery and mold suppliers to the industry, and the raw 
ial suppliers. I have hesitated doing that, so far, 


primarily because it has been my experience that letters, 





nless addressed to individuals, do not get anyplace in 














the mail rooms of major companies. I know that in the 


past, we have attempted to get the names of individuals Prices: 
vhom we might solicit and I know that we have had at Sample Can $2.00 
east some small success. As I visit the various sections, Unbroken Dozen $18.00 


| plan to buttonhole as many men as I can from the various (at $1.50 each) 
Unbroken Gross $197.40 
' (at $1.37 each) 
corresponde nee could be addressed. I have othe. Further discounts on 
thoughts on how I might obtain these names and I wil givice! 


ws puRE UNDILUTED ', ‘ue larger orders 
eatly appreciate the suggestions of anyone here. | THE ¢ PERFECT m0 


prospective advertising companies and ask then ndivid 


ially who the mar ; in their company to whom adve) 











plan to meet with Clarke Cassidy for his suggestions and 
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THE INJECTO-WEIGH 


Grin WEIGH-FEEDING 
a 


To save money—Don’t spend it! 
To save material—Don’t waste it! 














Glengarry’s Injecto-weigh saves money and mate- 
rial by cutting rejects to a minimum. An accurate 
charge of plastic weigh-fed to injection molding 
machines permits uniform weight and dimen- 
sional accuracy of molded products. For smoother 

production procedures and material savings, con- 
tact Glengarry at Bay Shore, New York. Ask 
about the Injecto-weigh. 
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FOR CHEMICAL AND DESIGN ENGINEERS 


nad 


stter-Proof ’ Copter 
e Glasses of Kel-F 
sist Corrosion and 
ing... Prevent Leaks 
fer Vibration 


helicopter transmissions 
sight glasses seemed to be 
ble problem until “*NKel-F” 
is tried. No other mate- 
survive the severe corro- 
treme temperatures, shock 
ition ...and stay trans- 
definitely. 
F’’ was singled out for this 
m beeause of its unique 
tion of properties. The 
inertness of this plastic at 
nd high temperatures pre- 
mage by oils, sludges and 
from minus 65°F. to as high 
rF. The exceptionally high 
ssive strength and resiliency 
hel-F" in this temperature 
permit mounting bolts to be 
| to leak tightness—without 
vy or cracking the “* : 
pact strength protects the 
s against external damage. 
is Engineering, Ine. of 
Conn. fabricates these 
SSeS by molding sheets of 
F polymer up to 14” thick, 
special technique to obtain 
larity. Standard machin- 
ods and tools are then 
to true the edges, drill 
ntersink bolt holes and 


glass”. 


srave the markings specified 





y TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company 





Paper-Thin Diaphragms of Kel-F* Control Wet 
Chiorine Gas...Maintain Accuracy of New Chlorin- 
ator...Permit Continuous, Dependable Operation 


Viciously hungry chlorine gas is kept 
in check in a new “‘corrosion-eng! 
neered”  chlorinator by three dia 


phragms of the type illustrated. Made 


of unique **Kel-F”’ trifluorochloroethy 
lene plastic, these diaphragms extend 
the troublefree life and increase the 
accuracy of the precision instrument 
used in sanitation systems and indus 
trial processes. The chemically-inert 
fluorocarbon plastic remains unaffected 


For complete information regarding any item 


mentioned in DESIGN AND PRODUCTION NEWS, 
ask for detailed APPLICATION REPORTS, write 


M. W. KELLOGG 


7 
e PULLMAN 





indefinitely in constant contact with 
highly-eorrosive wet and dry chlorine 
gas under vacuum. The excellent flex 
ural and tensile properties of “Kel-F” 
prevent the continuously flexing dia 
phragms from developing fatigue cracks 
and failing in service. Countless flexing 
eveles will not cause work hardening, 
precluding any loss in sensitivity witl 
rapid breakdown. Replacing corrosion 
resistant metal diaphragms, “hKel-F” 
is more flexible over the required tem 
perature range, permitting automat 
control of gas flow rates within a frae 
tion of a percent of the require d setting 
hel-F” plas 
tic, approximately 9” in diameter, are 
used in the “Ratochlor” chlorinator 
manufactured by Fischer & Porter 
Company of Hatboro, Pa.: in- the 
instrument’s differential pressure regu 


hese GiMapuiragimis oO 
l liapl f 


lator, the vacuum regulator and the 
vacuum breaker. Made from tvpe “A” 
Trithene* (“Kel-F” polymer) film sup 
plied by The Visking Corporation 
Terre Haute, Ind., each diaphragm 
consists of two sheets of 3 mil plasti 
A circular bead is molded into each 
diaphragm face by the U. S. Gasket 


Camden, N. dus for addi 


tional resiliency 


Company 


Rtefer Bley ‘ iia 
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Presenting the... 


PITTSBURGH SECTION 


First row: Henry C. Guhl, Westinghouse Electric, Section Director; Joseph P. Healey 


Manco Corp 


Distributing Co., Section President: P. 


National Membership Committee 


Erwin A, Rodgers, Pitt Mfg. and 
Underwood, Executive-Secretary of SPE: 


James Q. A. McClure, Westinghouse Electric, Section Secretary; J. Giardinia, Vibro 


Roll Products, Section Director 


Back row: John E. Parks, The Hydraulic Press Mfg. Co., Section Treasurer; William F. 
Seiler, Pittsburgh Plastic Co., Section Director; and Joseph B. Schmitt, Koppers Co 


National Councilman 


By James @. McLure 


B: ACTION OF the National Cou: 
cil on September 15, 1953, the 
Pittsburgh Section was accepted as a 
geographical section of the Society of 


Plast cs Eng neers, In 


The kick off meeting was held it 
auditorium of the Mellon Inst 

Pittsburgh, Pa., on the evening 
September 24, 1953, with 40 pen 

n attendance The meeting was 

opened by President E. A. Rogers who 

ade some very pertinent remarks 


concerning the status and present 
rapid growth of the plastics industry 
n Pittsburgh and the surrounding 
area. My) particularly en 


phasized the need for a professional 


Rogers 


organization which would embrace the 
arious phases of the plastics indus 
try represented in the Pittsburgh area 
uch as material suppliers, equipment 
at d " old molders, and 
the necessary attached sales organiza 
tions for end products He then point 
ed out that the SPE embraces al 
these fields of activity and fills idea 


fabricators, 


y the need of this section for such 
acommon meeting ground for various 
technical people interested in the pro 
otion and production of plastics, M: 
Rogers br iefly introduced the ten por 
ary officers of the section who had 
been elected by the Steering Comn 
tee for a term to end at approximate 
ly the first of 1954. These officers 


Mr. E. A. Rogers—President: My 
Rogers is affiliated with the Pitt 


Manufacturing Company engaged 


Lh? 


n the molding of thermoplastic 
materials 

Mr. Eugene Dumas, Vice Pres 

dent: Mr. Dumas js affiliated with 
the Pittsburgh Plastics Corpora 
tion. 

Mr. John Parks, Treasurer: Mr. 
Parks is Pittsburgh District sales 
representative for the Hydraulic 
Press Manufacturing Co. of Mount 
Gilead, Ohio 

Mr. James Q. McClure, Secretary 


Erwin Rodgers, Section President, officially 
opens the first meeting 


Mr. ; ul s affiliated 
Westinghou Electric Corp 
n th velopment and prod 


of plastic parts. 


Mr. Rogers next introduced 
Joseph Healey, President of the 
falo Section of the SPE and ( 

the National Membe 

Mr. Healey spoke b 
origin of the Pittsburg} 
tion describing briefly the very 
est activities of Mr. John Parks 
Mr. Joseph Schmidt of the Koy 
Company in making the initial 


sary moves to contact the 
authority 


tion f 
fatiIo a é 
Committe 


organiz: 
up the Steering 
established the original 
zation for this section and mad 
plication for charter. Mr. Healey 

a brief history of the SPE poi 
out that it is slightly over ten 

old and was originally organizes 
Detroit, Michigan. All fields of p 
ics including plastic coating are ¢ 


the Society. He 


and 


basic ors 


ed by made 

general remarks on what is neces 
for the success of a section and 

cated that this success depends 
the coo pe ration and earnest effort 
all the nembers of the grou; 
to the attention of pe 


ndustry, the existence of 


bringing 
in our 

group, and the benefits to be de) 
by association of persons with mut 
nterests in order that all might be 
fit from the knowledge and cont 
of the other 


nembers of the {r) 


Mr. Rogers next introduced M 
J. Underwood, the Executive Se 
ary of the SPE Mr. Underwood 
at some length the va 
nembership in the 


cussed 
benefits of 

ciety such as 
1. Frequent opportunity to cont 


(please turn to page 25) 





Joseph Healey, Chairman of the Natic 
Membership Committee, welcomes the P 
burg Section into the SPE. 
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The Maker Tells How 


Jesse H. Day 


_—— IMPORTANT soures forn 
4 plastics materials, processes, molding 


ations and the like is contained 
shed by the companies who 
es or other services. These magaz 
hed monthly, bi-monthly or quarterly 
f topics covered by the whole 
arge, there : vertheless a 


rectiy to tn F cs ndustry ! 


company publications are among 
of all publications for attractiveness 
curacy of data. Invariably each 
\ vith the products or services of 
publishes the magazine. The total amor 
presented each month is roughly equa 
nercial magazines, so that th 
should not be overlooked. 
ne of the larger companies publisl 
magazine: and all of the con pantie 
‘ty of publicat ons on specif 
ay be classed as catalog 
are not of regular issue in the same 
gazine is. 
While is is well-known that a letter of ing 
will bring information or 
realized that there is 
nagazines which may 
quest on company letterhead 
ation in this article was obtai 
nquiry to over a thousand « 
acnines, dies and 


; 


publica 


Plastics Know-How—A Guide To the 


Current Plastics Literature—Part Ill 


pi b atiolr 
ssued on a regular schedule as m: 
ve paragraph under each listing 
ve only of the contents, and each 
Inspection of a single 
n these publicati« 


aunted 


nd and exter 
nes. Wher 
oft public it 
nless otherwise noted, 


ipproxin ute \ ! x 1] nehes it A 


AMBER-HI-LITES 
and Haa 
January 1! 


ring binder 


BAKELITE REVIEW 
Balke e ( 
(‘orp 
(Juarterly 


2S page 


of Bakelite 


ELANESE I 





CELLULOSIC PLASTICS 
Hercules Bre ( 


pidcelé 


1 and 
ipplic ons of cellulos 
CHEMMUNIQUE 
Wilmington 99. Delaware 
x 9". The January-February issue 
las 12 pages 


i-technica articles about applications 


\tla products, which neludes some plastics material 


DOW DIAMOND 
Dow Chemical 


The Ap 


: slanted to the technical user of Dow products. 


Dow products, with a good portior devoted to 


plasti ises and forming techniques 
THE DUREZ MOLDER 
Lure Plastic and Chemical Ine. 
Yor 
April 1953 is 25, No 


ding and appl cation o 
DUREZ PLASTICS NEWS 
‘ Plastic and Chen Tne 
Vew Yoo 
The April 19538 issue is Vol. 20, No. 4; has & pages 
Note on product 
phenolic Aimed at designers and engineers 
EXECUTIVE NEWSLETTER 


Vonsanto Chemical Co... Springtteld 2, Vassachusett 


mprovements; data or molding 


Issued six or more times a year. About 8 pages; 
nehed for 3-ring bindet 
Semi-technical presentations of engineering aspects, 
ih as design problems, and technical applications, with 
brief articles on such topics as shell molding, color and 
the like 
GOODCHEMCO NEWS 
Bo F. Goodrich Chemical Co., Rose Bldgq., 
Ninth St... Cleveland 15. Ohio. 
The May 1958 issue is Vol. 7, No. 5; has 4 pages. 


Interesting applications of products and company 


rHE TP TE ANAGRAM 
lnterchemical Co 
New York —~ 
The July 19538 issue is Vol. 1, No. ! 
Devoted to printing inks; plastics 


oned in the text as they apply direct], 

nk business 

INTERCHEMICAL REVIEW 
| Corp > We 


Spring L996 


Research news 01 
top 


LESTER PRESS 


if pages; 
notes on rY 


iider and the 


PLASTICS MERCHANDISER 
Vonsanto Chemical Co.,: 
Vol. 7, No. 

\ folder co 
ch presents applicatio 
etail store buyer. This 


fil: 


PLASTICS MERCHANDISER OMNIBUS 
Vonsanto Chemical Co., Springfield 2, Ma 
“Spring Edition” issue in j (i 
For retail store buyers. 

ng Monsanto material; 


ame and address of manuf: 


PLASTICS NEWSFRONT 
lmerican Cyanamid Ce 
York 20, New York 
Quarterly. The April 195: 
24 pages. 
Application and methods; plast 


; ‘ 


echr ques, some 


esting meth 


PLASTICS PACKAGER 
Vonsanto Chie cal Co.. 
Four pages. 

Brief notes of successful 


brief article about some aspect 


PLASTICS PROGRESS 
Chicago Molde 
lee. Chicago 51, Illino 
Published about & tin 
pages, 
News and photos of products 
ed Products. 


PROGRESS THRU RESEARCH 
General Mills, Ine. 2010 Hens 
Vinnesota, 
Quarterly. Summer 1953 is Vol. 7, » 4; has 20 pa 
General interest technical art General M 
research and products, A fair sh: of these deal 


plastic materials and chemistry 


R-B-H DISPERSIONS 
R-B-H D or 
St., New York 


The June 1953 issue celebrat 


{ 


of publication. 4” x 6%, 


This little publication contains anecdotes and gen: 


observations. Interesting. Included each month is a 


technical article. 


RESIN REVIEW 
Rohm and Haa oO. Phil 
The March 1953 issue ha 
ring binder. 
Rohm and Haas plastic products; articles 
tions, how-to-do, test methods and the like 


THE ROHM AND HAAS REPORTER 
Rohm and Haas Co., Philadelphia 
Bimonthly. The July-August 1953 

No. 4; has 34 pages. 

Articles dealing with company products; 
of articles of technical nature on plastics 
rHIS FORMICA WORLD 

The Formica Co., Cincinnat 

Quarterly. First quarter 195 
has 16 pages 


Describes successful applicatie 
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STRESS CRAZING OF PLASTICS 


J. A. Saver and C. C. Hsiao 


The Pen jleania State College 





factors on the inception tion of crazing cracks in polystyrene can be rep- 


The effect of various 
resented over a limited stress range by a_ linear 


and growth of crazing is reviewed and some of the 
similarities between crazing in plastics, exposure- function of both time and stress magnitude. Some 
cracking in rubber, and stress-cracking in metals measures advocated for avoiding the undesirable 
effects of crazing include use of special coatings, 
annealing, and establishment of working stresses 
based on onset of crazing rather than on_ static 


are described. 
Various examples of stress crazing in trans- 
parent plastics are presented and the stress-strain 


behavior reported for crazed, non-crazed, and orient- fracture. 
ed material. This paper was presented at an annual meeting 
Rate of propagation of crazing has also been of A.S.M.E. and is printed with their permission. 


investigated. The test results indicate that penetra- 








will be br a " d ‘onsiderable 


g bug ONSET OF CRAZING in transpare: ple , h variables : 
S al limi h for ti concerning the cause F crazing and its 


indesirable feature that greatly 
engineering applications. Various facto subsequent behavior has been reported recent 
perature, time, orientation and environment scientific literature (1,2,5,4) 
luence on the initiation of crazing, but loca azing in plastics has been defined as visible me 
tv 1s probably more directly responsible for . : ical ‘racks (2) or as submicroscopic failures that 
ence and subsequent propagation than any) er a noticeable “blushing” of an otherwise trans 

The present investigation will therefore parent material (4). The “erazing” has also beet 
largely with this aspect although tl ised to refer to a type of ¢ Ing produced randomly o1 


t 


2. Crazing Cracks of polystyrene viewed 


Magnification 100 x vertical stress light Magn fication 100 x vertica stress 
polishing marks 


Fig. 1. Crazing cracks of Lucite viewed on the molded sur 


face by transmitted light 
The diagonal! mark is a scratch 
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the surface of unstretched rubbe by light in the pres 
ence of ozone (5). This phenomenon, however, has also 
been referred to by other terms, such as “sun-cracking,”’ 
“ozone-cracking,” o1 


atmospheric-cracking,” “ex posure- 


cracking.” Newton (6), for example, has described as 
exposure-cracking” the fissures formed in the surface of 
ibber at right angles to the direction of applied stress. 
In the field of metallurgy, a closely related phenom- 
to crazing is the cracking of metals or alloys when 
ressed under certain conditions. Stress-corrosion crack 
of metals and alloys, and season-cracking of non- 
us metals, both of which have been intensively stud- 
are somewhat similar phenomena to crazing in that 
ire seems to be related to applied or induced stress. 
metals, it is well known that cracks or fissures may be 
oduced by rapid changes in temperature and these are 
eved due to development of induced thermal stresses. 
acks or local fissures can also be produced in rubber by 
to ozone, but the phenomenon is greatly accent 

the presence of an applied stress system. 
instances where crazing cracks are caused by 
action of an applied stress system, the crazing 
formed are at right angles to the maximum tensile 
direction. When stress is not directly applied, ran- 
directed crazing patterns can be produced and 
been reported to occur in thermoplastic materials by 
t action, by X-radiation, and by ultraviolet radia 
In all these instances, stress does not seem to be 


lv involved. However, the possibility of the de 


pment of quite large localized internal stresses by 
if these processes must not be overlooked. If such 
al stresses are great enough to exceed the local 


re strength of the material, crazing will result. 


ning patterns produced both by al plied stress and it 


by solvent actior have beer reported by Russell 
F 


Maxwell and Rahm (7 
recise mechanism whereby solvents such as 
benzene cause crazing cracks to originate and 

yet well-established. It is generally thought 
effect depends or absorption of the solvent by 
al Absorption softens the surface and may re 

in some of the material reaching a critical 

on sooner or in causing a greater share of stress 


] 


carried by surrounding material thus tending to 


local fissures, or openings. Anothe possibility 
the absorbed solvent evaporates the surface ma 


tend to shrink and thereby produce internal 
resses sufficient to cause cracks to open u, Re 
t he precise mechanism, the crazing pattern 
expected to differ from that obtained by 
ied tensile stress in that the cracl 
ould no longer form a= regula ' 
should be randomly directed. Such, indeed, 
as has been shown by Russell for specimens of 
methacrylate (38) 
a given applied stress magnitude, crazing ap 
7 


increase with duration of test (7,9) and hence 


creep elongation. Crazing also increases with in 
of temperature. For polystyrene specimens, this 


) for 


has been shown by Maxwell and Rahm (7 
ious temperatures from 30° to 70° C, for a stress level 
600 psi and for various times from five minutes to 
an hour 
azing in transparent plastics has also been report 
to be related to orientation. On a submicroscopic 


s believed that crazing cracks originate as sep- 


n parenthese 


arations of adjacent regions of polymer chains as 
rect result of the applied local force exceeding the s« 
ary attractive forces. It is therefore to be expected 
in a highly oriented material subject to applied s 
in the direction of orientation little or no crazing 

occur since the applied forces would tend to drav 
chains together rather than to separate them. This « 
has been experimentally observed by Bailey (10) a: 
Cheatham and Dietz (11). If, however, in the same 
y oriented material, the stress were applied at 

angles to the direction of orientation, the chain se} 
tion should occur more easily and crazing should | 


at even low stress levels. 


DEPENDENCE OF CRAZING ON APPLIED STRI 

Observation of crazing in specimens subjected t 
plied loading reveals that the observed crazing « 
generally start on the surface and propagate in a d 
tion perpendicular to the direction of maximum te 
stress. If a transparent plastic specimen is subject 
uniaxial tension, crazing planes w develop and gr 
right angles to the direction of stressing. These cra 
planes appear simply as parallel lines when viewed 
their side. Micrographs indicating this behavior fo 
methyl methacrylate and polysty are shown i 
1 and 2. 

In Fig. 1, it will be noted crazing 
originate along the diagonal se) licating the 
able effect of stress concent 10 n the initiat 
crazing. Also numerous fine crazing cracks are found 
commence along machine marks. This again indi 

crazing is more easily initiated when a local 
ontinuity in the surface introduces a high stress 
centration factor and a resulting local stress conside 
highet an the aver: stress the specimen. TI 
what occurs at all of specimens 
surface irregularities unavoidable and hence 
should expect that crazi will usually first occur 
external surfaces. 

Fig. 2? shows a stress az tte) for a sect 

a polystyrene specimen. The 
1 


specime! 
x in cross-section and subjec a constant 
sile stress in its longitudinal d . The microg 
shows a transverse view of a longitudinal 
taken midway surfaces. The 
clined lines are polishing ark e cut surface 
the horizontal lines show tl dge of the crazing 
Some of these crazing planes have originated on 
side surface and have propagated to the interio 
specimen. However, new ‘razing planes not ong 
| 


on the surface have evidently also been formed. 


If a test specimen is subject to a tensile load w 
S maintained constant until fracture occurs, thet 
fracture surface will show crazed regions along the 
ternal edges, and non crazed or amorphous regions 
the interior of the specimen. Fig. 3 shows such a part 
lo 1." polymethyl methacrylate specim¢ 


ly crazed x 


The crazing cracks are clearly visible throughout 
reduced gage length of the test specimen. The relat 
amounts of crazed and non-crazed regions depend o1 
duration of test before fractures occurred. 

In Fig. 3 also are shown stress crazing patterns 
several polystyrene specimens with different percentas 
of crazed and amorphous regions. Two distinct types 
crack patterns are visible Fig. 3; one type is 
fracture crack system spreading radially outward f 
the more or less point source (presumably an inter! 
impurity or flow) located in the center of the circle 
the fracture surface; the second type is the much fir 

P 


crazing crack system spreading normally inward f 
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Fig. 3. (Left) Crazed tension creep specimen of polymethylmethacrylate. (Right) Fracture surfaces of crazed tens 


creep specimens of po ystyrene subject to d ferent stresses and different durations of load application 





Fig. 4. Variation of index of refraction of crazed polymethy/ 
methacrylate. 


Probably because of the destructive influence of the diston 
tion on the parallelism of the crazing planes and the 
apparent closeup of the openings between the crazing 
planes, the specimen at this time was quite clear to the 
naked eye with little visible signs of crazing. However, 
when viewed under a light microscope, crazing planes 
could still be seen. Hence, applied compression is at best 

ly partly effective in healing crazing openings produced 
by tension. Also, if the pre-compressed samples are tested 


ension, crazing cracks again open and no ncrease I 
trength is observed. 

It was stated above that orientation has an effect 
yn crazing. It also has an effect on the stress-strain 
characteristics and on the ultimate breaking strength. 





WON ~ CRAZED PORTION 


OF CREEP SPECIMEN 


CRAZED PORTION 
OF CREEP SPECIMEN 


+ + + 


TENSILE STRESS WN 1000 PS 











o6 oe 10 12 
STRAIN W PER CENT. 


5. Stress-strain curves of polystyrene in tension 


\ statistical evaluation of the fracture strength fo 
mers subject to various amounts of orientation has 
made by Hsiao and Sauer (4) and their predicted 
check satisfactorily with the experimental data of B: 
(10) and of Cheatham and Dietz (11) One exam; 
the effect of orientation on strength can be obtained 
a comparison of the graphs in Fig. 5 marked “Orie 
specimen” and “Original specimen.” The “oriented s; 
men” was one that had been previously stretch-orie 
approximately 500% in each of two biaxial direct 
According to the statistical theory of Hsiao and S 
(4), its strength should be approximately 25% } 
than that of the unoriented sample. The graphs of 
5 indicate that the experimental increase is approx 
lv of this order of magnitude. 


The particular “oriented specimen,” whose st 
strain behavior is shown in Fig. 5, is one that was | 
up of a series of laminated layers of polystyrene 
layer having been biaxially § stretch-oriented to 
amount mentioned above. The test was conducted a 
strain rate of about 190 x 10-6 in. in. sec. and the 
ing continued until fracture occurred. Despite the 


duration of the test (one to two minutes) some er: 


occurred and this was clearly sible on the ract 


surfaces. 


RATE OF PROPAGATION OF CRAZING 

As mentioned above, under the action of a 
ed tensile stress crazing cracks originate on 
ternal surfaces of the specimen and propagate 
toward the center. To obtain information on t 
of propagation with time, it is necessary to have 
tinuous measure of the penetration of the crazing f 
Since, however, the crazing cracks develop on a 
external surfaces of the square specimens, and thus 
stroy visual transparency, it is not easy to measure 
inward penetration of the crazing cracks until afte 


specimen has fractured. 


Fortunately, this difficulty can be overcome by 
of special coatings. As reported by previous invest 
tors (4) crazing can be greatly retarded or even preve 
ed from occurring by applying to the outside surfa 
some synthetic polymer coating. (For polystyrene, 
such coating is a solution consisting essentially of styr¢ 
monomer.) To obtain the desired visual advance of 1 
crazing front, one coats two opposite faces of the spe 
mens and leaves the other two faces free. On conti? 
application of a constant tensile load, the crazing cra¢ 
will then start as usual on the free surfaces and g 
inward as time passes. The coated sides, however, 
remain essentially craze free and hence the dept! 
penetration of the crazing cracks can be easily observe 
and measured by viewing them from a direction perp 
dicular to the coated sides. 


The cross-section of the specimens was approxima 
»” x le” and the gage length was two inches long. The 
specimens were cut from one-half inch thick polystyre 
sheet. On the molded surfaces about one-half of the 
nch gage length section was coated while on the ot 
two sides the transparent coating extended to only ab 
a quarter of the total length, the coating essentia 


fy) 


prevented the initiation and growth of crazing 
those surfaces on which it was _ placed, while ot! 
uncoated surfaces initiated crazing planes sufficient 
ntense to reflect light radiation. This method t! 
permitted the determination of the position of 
crazing front from time to time and hence the rate 
propagation of crazing could be found. The measuremé 
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PENETRATION OF CRAZING IN INCHES 













? 








TIME IN 100 HOURS 














Fig. 6. Long time crazing curves of polystyrene. 






the position was made repeatedly by a micrometer at linear function of stress, the depth of crazing can be 

















given location and throughout the thousand hour dura- written by integration as 
of test. The test method, though not perhaps as D-D K (o-oo) (t-te) 

recise as the light reflection method (2,3) for determin- 
ng the average amount of crazing developed throughout (please turn to page 32) 

given volume, is simpler and more appropriate fo 

etermining crazing penetration over long periods of 4 7 

me. A plot of the amount of penetration of crazing A 
gainst time is given in Fig. 6 for specimens subject Pa 
three different stress levels as indicated. Due to the ; . . ' - + + > me 








ict that polystyrene is rather brittle at ordinary room 






mperatures, many specimens, especially those at high 





pplied stress levels, failed before any appreciable value 5 
f crazing could be recorded. The data indicate that the 


ation between penetration of crazing and time is a 
ear one over the stress range investigated. | } | 































It is interesting to note that these three long-time Pa4 
azing curves at different stress levels show different r wt 
nounts of penetration of crazing at the very start of 2 - 






1000 
\; 





e test. Usually, sharp cracking sounds could be heard 
on after the load was applied which suggests the 
idden appearance of crazing and the immediate release 





. 
\ 






STRESS 


a portion of energy into sound waves. If the first 





erivatives of these curves with respect to time are plotted 





gainst the magnitude of the corresponding stress level, 
appears that the rate of displacement of the crazing 






ont varies linearly with the stress as shown in Fig. 7 






is unfortunate that not more test points are available, 





it within the stress limits indicated the rate of crazing 







iries with the stress in the following manne: 








dD 1m (0-O8¢) 


ere go is the stress in p.s.i.; m is the slope of this 
aight line; D is the rate of propagation of crazing RATE OF PROPAGATION OF ORAZING FRONT IN IO IN PER HR 














2 4 6 8 d 4 6 8 













nt in inches per hour and © is a constant measured 






: Fig. 7. Effect of tensile stress on rate of propagation of craz 
stress units. Since the velocity of crazing is thus a ing of polystyrene 
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ADD-A-MEMBER 
or 
One by One 


YOU ean aid the growth of vour Society of Plastics Engineers by loaning this issue of 
your SPE JOURNAL to a prospective member and asking that it be returned with the 


application on the opposite page completed together with $10.00 for the initiation fee. 


When you consider the size of growing Industry of which we are an important part, it 
is obvious that membership presently can be increased by at least 2,500 members dur- 
ing the next twelve months and still not bring in all who could be eligible for member- 


ship. 


We are not organizing a union, but when considering the value of SPE to individual 
members, it behooves all who earn their living from Plastics to support their source of 


income by continuing to add to their knowledge through such membership. 


In 28 areas local groups gather for section meetings each month where capable speak- 
ers from the ranks of your own field come to discuss your individual problems. Even 
one new idea can more than pay for your annual dues. Beyond the educational ad- 
vantages you can meet others in your line of endeavor on a social basis and this ex- 


posure can be of help, and again give an opportunity to discuss Plastics. 


THE SPE JOURNAL provides us with authorative technical articles on subjects of cur- 
rent interest to all in the Industry, by individuals who have worked out the problems. 
And included are invaluable references to other articles appearing in all foreign jour- 
nals. 

Other specific advantages are covered in the accompanying application blank. Any 
salesman can best sell when he is sold on his product and should there be any member 
of SPE who is not sold on his Society it is possible he is not taking advantage of the 


opportunities offered and probably is a poor attender at meetings. 


liow anybody can expect to ride the crest on the efforts of others is beyond compre- 


hension but some do and they stand still while others pass them by. No one benefits 


except as a result of personal application and where else can we as individuals gain 


so much as is offered by the SPE” 


Can you be counted on as a committee of one to obtain at least one additional membe) 
before 1954? There is no reason for a delay as SPE is in action and answering the 
needs of individual members. SPE is you, individually, banded together for a common 
cause, your own advancement. Write me of any individual problem where help is need- 


ed or an application is snagged, or additional applications are needed. 


J. P. Healey—Chairman 
National Membership Committee SPE 
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SUCIETY OF PLASTICS ENGINEERS, INC. 


513 Security Bank Bldg., Athens, Ohio 







THE PURPOSE: 


-... TO PROMOTE IN ALL LAWFUL WAYS THE ARTS, SCIENCES, STAND- 
ARDS AND ENGINEERING PRACTICES CONNECTED WITH THE USE OF 
PLASTICS: 







By advancing the theory and practices of engineering and the allied arts; 






By enhancing the status of the plastics engineering profession. 






We welcome those who are engaged in the plastics and its allied industries to join forces with us to attain 
these objectives. 







MEMBERSHIP IN THE SOCIETY PROVIDES: 





I. A subscription to the S. P. E. JOURNAL, the official organ of the Society. It carries 
technical articles on the plastics industry to members and to subscribing technical 
libraries. It features “Plastics Around the World”, an abstract service covering the 
foreign magazines dealing with the plastics industry. 













An opportunity to meet with others in the industry at local section meetings where 
technical papers in the field of plastics are presented by qualified speakers. Through 
these local meetings, one is able to keep pace with the new developments in the field, 
discuss problems with authorities in the industry and broaden one’s general know- 
ledge. 










A better opportunity to participate in the Annual National Technical Conference 
where a program of the newest and most important developments in the industry 
is presented by the most prominent men in the industry. 













For the recognition of plastics engineers within the industry and enhances the status 
of the plastics engineering profession in general. 











An unbiased source for the dissemination of technical information on plastics. Some 
of the committees doing this dissemination are: 







EDUCATION: This committee, composed of at least twelve men, six from in- 

dustry and six from educational institutions, set up a standard 
program for educational requirements for an advanced degree in 
plastics engineering. It is cooperating with industry and educa- 
tional institutions to define the requirements expected in a 
plastics engineer. 










PRIZE PAPER: This committee conducts an annual prize paper contest to stim- 
ulate thought among engineers and encourage the preparation 
f technical papers for dissemination. 








PROFESSIONAL This committee compiles bibliographies, sets up test proceedures 
ACTIVITIES: and works on specific problems of the plastics engineer. 










TECHNICAL This committee plans and runs the Annual National Technical 
CONFERENCE: Conference held in January each year. 











The opportunity for one to serve on local and national committees, both in the 
administrative operations and technical activities. 











Whether one is a young engineer just starting or holds many degrees and has years of experience, member- 
ship in the Society is an asset one can not afford to pass up. 


We invite you to use the attached application blank which will permit you to participate in our activities 
and help promote the future welfare of the plastics industry 




















Immediately upon the receipt of your initiation fee in the National Office of the Society, you will be added 
to the mailing list of the S. P. E. JOURNAL and will receive all the benefits of membership (except voting in 
elections) during the time your application is being processed. 





Your application will be processed by the local section Credentials Committee and section Board of Direc- 
tors. They will determine your class of membership on the basis of the information you supply on the 
application. The more complete the information, the faster the application can be processed. After the appli- 
cation has been processed in the local section, it must be approved by the National Credentials Committee. 


Classes and necessary qualifying experience in the plastics industry for each are as follows: 


CLASS QUALIFYING EXPERIENCE 
Professional Member Ten or more years 


Member Five or more years 























Associate Member Two or more years 


Junior Member Less than two years and under 26 
years old. 


Education may be substituted for experience on the following scale: 


Degree 






In a field other than engineering or a physical science. 
BA or BS in engineering or a physical science. Four 
MA or MS in engineering or a physical science Five 
PhD in engineering or a physical science. 


Fees and yearly dues are listed below. Since dues are pro-rated according to the quarter of our fiscal year 
in which one is elected to membership, dues payment need not accompany application. 


FEES AND DUES 





Initiation fee must accompany application 
Dues will be invoiced after election to membership 


Fiscal year: July 1 through June 30. 












-— pe —-y Dues First Year 








Professional _._. $10.00 $12.00 If elected 1st quarter—full year 
Member __ . 10.00 12.00 If elected 2nd quarter—% year 
Associate . . 10.00 12.00 If elected 3rd quarter—% year 
Junior 5.00 7.00 If elected 4th quarter—%% year 


All checks should be made payable to the Society of Plastics Engineers, Inc. 


> 


ADI 





COMPLETE BOTH SIDES OF THIS APPLICATION AND MAIL WITH INITIATION FEE TO 
NATIONAL HEADQUARTERS 







APPLICATION FOR MEMBERSHIP 













SOCIETY OF PLASTICS ENGINEERS, INC. 


513 Security Bank Bldg., Athens, Ohio 









Gentlemen: 





I hereby make application for membership in the Society of Plastics Engineers, Inc. on the basis of my training 






nd experience given herewith. I prefer to affiliate with the - — somal —___ Section 






I certify that the statements made in the record of my training and experience are correct. I agree, if elected, 
to be governed by the Constitution, By-laws and Rules as long as my connection with the Society shall continue. I 
gree to promote the objects of the Society as far as shall be within my power. 










Signature in ink. — 












REFERENCES 


The By-Laws require the names of at least three men who are familiar with your work. Two of them should be members of the Society. 










—_.. Address___ 













Address_._>_EE 7 












ee ee 


ADDRESS FOR S. P. E. JOURNAL AND OTHER MAIL—Please type or print 























Number and Street 














City and State 
APPLICANTS: Do not write below this line. 















OFFICE RECORD For National Office Use Only 
| Report of Application to Nat’l. Office (Blue Copy) Date______ | Application Ackn ———-_>>_>_SEE 










| Submitted to Credentials Committee Date Elected as ——____________. | 





Section . ee ee 





| Section Credentials must complete the following: 











(This Record must be completed by the local section) Initiation Fee Rec’d_E | 
| 
} 














Years of credit given for: This man is classed as a: Number—-——___- — 
Education __—__Professional Member | Date processed_— ee | 
Experience ____Member  aEEEEaEEEEEEEEEEIE —— 

Total __—_Associate Member Remarks | 









_____Junior Member 












——. Date — 
gnature of Chairman Section Credentials Committee 









\pproved by Section Board of Directors, Date_— 













Signature of Section Secretary 
























Signature of National Credentials Committee 











Record of Training and Qualifying Experience 


(Please type or print information) 


Full Name "al : = ei ‘Birthplace =—S-—«_—CCCitizen of 


RECORD OF EDUCATION 

Technical education and the holding of a degree are NOT necessary to qualify for membership, however credit y 
1 on the following basis in lieu of, and in addition to qualifying experience: Ph.D.—7 years; M.S.—5 years; B.S.—4 yea; 
Bachelor degree in any non-technical subject shall receive a two-year experience credit. : 








— 


ATTENDANCE 
FROM | TO 





SCHOOL PLACE MAJOR SUBJECTS 








| 


psd 
| 
| | 














PRESENT OCCUPATION 








Title or Position — edn ; Name of Company 





Company address 





Nature of work done by company 





Explain in detail, the nature of your work and responsibilities 








RECORD OF QUALIFYING EXPERIENCE 


In the space below, supply complete record of past connections in detail. Describe duties fully and state briefly any 
important engineering work you have done. If space is not sufficient continue record on separate sheet of same size. Your 
proper classification depends greatly upon the clarity of your record of experience and the degree of technical knowledge or 
skill required. 





2 : > AN RESS AN TITLE or onan : 
DATES NAME AND ADDRESS OF COMPANY i” RESPONSIBILITIES 
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COMPLETE BOTH SIDES OF THIS APPLICATION AND MAIL WITH INITIATION FEE TO Ss. P.E. OFFICE. 





HOBBED HOBBED CAVITY 
CAVITY CUTAWAY VIEW 


: ¢ 


pe SKILLED HANDS 
GIANT PRESSES 


combine to turn out consistently 
accurate hobbed cavities 


Of course, Newark Die Hobbing and Casting Co. 
operates a battery of high-capacity presses—up to 3,000 
tons—for the making of hobbed cavities. 


But even more important than the number and size of 
hobbing presses is the skill and experience of the craftsmen 
who operate them. Without this know-how, a costly 


hob can be ruined in seconds! 


That is why the skill of Newark Die’s craftsmen—men 
with up to 30 years of experience—is so important to 
users of hobbed cavities. Newark Die is prepared to make 
hobbings from your own hobs—or to design 

and construct the hobs for you. 











_A Symposium 


Part | 





Cleve- 


Rubber 


Section of 


The Akron Group andthe 
land-Akron SPE 
symposium on Vinyl Compounding and Processing 
which was held on October 17, 1952 at the Mayflower 
Hotel in Akron. Over 700 interested members filled 


jointly sponsored a 


the ballroom to capacity to hear a panel of six 
experts from all phases of the vinyl-consuming in- 
dustry answer questions on a wide range of topics. 
Mr. J. ©. Richards, B.F. Goodrich Chemical 
Company, served as moderator of the panel. Other 
were B. K. Lyckberg, Firestone Plastics 
Frank Steere, Steere Enterprises; K. 


members 
Company; 











hk. Fligor, Goodyear; R. A. Mansfield, B. F. Good- 
rich; Don J. Siddall, U. S. Stoneware, and Frank 
\. Martin, The Hoover Company. 

All of the discussion was recorded on tape, but 
since it ran to thirty-three pages it has since been 
edited and condensed by the panel members. This 
condensation retains the essentials of the discussion, 
since the answers to many of the questions were 
in a sense duplications. To conserve space further, 
recognition is not given to individual panel members 
for specific The questions have been 
grouped according to subject seven 
broad classifications. 


answerfs. 


matter into 











MIXI 





NG 





1. What are the “basic” technique methods in vinyl com- 


pounding preparing for extrusion as a continuous 
operation? 
techniques for a continuous extrusion op 


uniformly 


The basi 
blender for 


This will 


eration are the following: (a) A 
dispersing con pounding ingredients. prepare a 


blend either for the dry blend process o1 for fusion before 
(b) If a pre-fused feed is desirable, a process 
Th Ss can 


extrusion 

for fusing and feeding the extruder is needed 

be done by mill fusing and strip feeding. 

2. What advantages are derived from the order in which 
ingredients are charged to a Banbury type mixer when 
mixing powdered PVC compounds? 

In producing colored vinyl products at what 

in the mixing cycle should the color pigment be added, 

and what is the preferred form of color pigment? 
speaking, chloride batches are 
at room temperature before adding to the Ban 
bury. One method is to mix the polyvinyl chloride, plas 

_ stabilizers, lubricants, and filler in a ribbon mixer 

Banbury and 

so that 

center of the mass and 
then will disperse satisfactorily Adding in this 
will keep the blender free of colors to facilitate 


the color will not 


point 


Generally polyvinyl 


pre r ixed 


ticizers 
This premixed mass is then charged to the 


the coloring ingredients are added simultaneously 


the \ will be more ol le SS in the 
colors 


nanner 


cleaning, and also coat on the sides 


oft ihe 


they should be 


Banbury. In order to get good dispersion of colors, 


such as pastes 


The 


used in predispersed form, 


made up of color, plasticizer, and polyvinyl chlorid 














only time when special order of addition to the Banbu 


s necessary is on unusual batches, such as thoss 


taining nitrile rubber 


3. What is the best 
compounds? 
There is no single one best method of mixing colo 


may be 


method of mixing 


vinyl compounds. Color added in a Banbury 


on a mixing mill as dry pigment, or dispersed in eit! 
plasticizer or in resin. If a ribbon type preblender is ' 
to mix the Banbu 


pigments may be added at that stage. If the compound 


ingredients before charging to the 


to be used in the dry-blend form colors may be add 
directly to the blender either as dry powder or as co 
chips. Alternatively the color may be tumbled into 
natural pre-blend either as dry color or in the forn 


chips. 
4. Is the fluxing method of mixing going out in favor 
the powder method? 
The new types of 
future of dry 


+ 


have had an effect on 
both types, 


resins 
blends. There is room for I 
in the long run there is an economic advantage for d 
blends due to the elimination of the fluxing step. 
5. What properties of PVC resin affect the ability of t! 
resin to form a “dry” powder mix? 
The plasticizer absorption property of the resin p 
ticles is the most in producing a 


important property 


powder mix, and is related to resin porosity, surface a1 


and particle size range 
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MOLDING 





What are the general molding temperatures and 
cycles observed on small vinyl parts? 
Cylinder temperatures for njyection 
¢ vinyl compounds fall in the range of 
y speaking as the durometer hardne 
perature increases. Sixty duromet 
run at 350 to 365° F. The cylinder wa i zzle opening 
s not a reliable guide to the actual mat ‘ | ost { Spreaders 
which is usually 20 to 50 degrees lov than a copper body for better 
temperature The material : \ i Li Zea ‘ I Ss appea ot one step 
ar deal state to mold 
even more difficult 
nterested ! making a 
d without regard to surface 
‘ 


naterial to cool suffic 


quite short he ot and, if you appeal 


gloss, and freedon om fle ; 
; 3. What factors in material formulation and molding 

yom cs - oer = technique affect the thermal stability of vinyl molding 
powders? Give a discussion of burning material in 
injection cylinders. 

thermal 

Recommend gate and runner sizes for vinyl molding 

small parts. What causes dullness, flow lines and 

splay marks in molded parts? 

and runner size and 


molded parts 


he 
best practice 
slowly enlarge 
erally the gates 
ximately 1 32 inch un 
he gate land should be about 's to 


be fron : net n diame 


nvi con pounds. Dullness, 
splay marks all stem fron 
plasticized material. If the 


molding resul 


ines and 


con pounds 
macnine 


ngs of the |} 


JOURNAL, Nov 








Symposium on Vinyl Compounding 











degradation ca 









tion reaction. One of the products of di demand for such n 
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1. Is injection molding of colored vinyl products prac . ‘ ‘ 
ts . pe el il evidence nat i scre pre-piastle 
ticable What is the current situation with respect ; ‘ , PY 
rhe or machine ca moid rid mate i 
to molding of rigid unplasticized vinyl compounds lie: fk Be wl : 


injection and transfer? 





















COMPOUNDING 


1. What are the latest concepts in stabilization of vinyl >. What is the best vinyl stabilizer? 
1 would hesitate to say that there is one best st 
















resins? \ 
The itest concepts in stabilizing vinyl resins against zer, as stabilizers are expected to have special pi 





ties for special uses. Of course, the best stabilizer w 






it and light degradation have recently been discussed by 







M H. Verity Smith in an article entitled, “The Stabiliza be one that is transparent, is non-toxic, has good | 
, f Vinyl Resins” appearing in the September 1952 ind light stabilizing qualities, has no odor, is readil: 
British Plastics. A summary of this article indicates the persed, and will not discolor. Thus far, I haven’t seer 





dehydrochlorination of the vinyl resin results in the fon of these 
One of the first stabilizers used was basic lead 






if conjugated polyene structures which are sub 












at ! 
ct to oxidation. Therefore, the best stabilizers are thos« bonate. It gives good heat stability but has the d 
hich ect as acid acceptors, dienophilic and anti-oxidant vantage of darkening when in contact with sulfide 
I} rgano-tin and organo-lead salts, as well as basi s still used to a great extent as a stabilizer. Other 
id phosphate have been most successful in stabilizing compounds are used and found to be effective. Thess 
compounds against heat and light degradatior lead silicate, having a low refractive index, dibasik 
synergetic mixtures of stabilizers, whereby the one rei phosphate, and dibasic lead phthalate 
rees the other, increasing the activity of each, have beer Another group of stabilizers are the organie tin « 
uccessful in recent years. Each stabilizer manu pounds which give good heat and light stability and 
iturer is most active In suggesting synergetic mixtures transparent. 
f stabilizers for specific applications The barium and cadmium stabilizers are now att 
2. What is the best stabilizer system for clear DOP ng a great deal of attention, the barium primarily g 





the heat stability and cadmium, the light stability. TI 





; 





plasticized compounds? 


nave ¢ y stabilizing ffec ut n some ases 
The best stabilizer system for a clear DOP plasticized - i high stabilizing effect, but, ca 





; a to coat out on calen “olls. 
pound s of the tin type. These compounds are some si : on CaEaneY fen 
, ti the 


Epoxy ‘ompounds ar sed i eas 
t costly, and would have an odor which may be ob poxy compound are used ncreast 







stability of vinyls. In stabilizing vinyls, the proper 





ectionable during processing. Consequently, it may be 


istified to sacrifice slightly on clarity using a formula 





of the end product are considered along with the pe 







tions before a choice of stabilizers is made. 























tion of one part cadmium-barium laurate, one part of ; ‘ oa ; ; 
kyl or aryl phosphites, and one part of an epoxy resin 6. What is the bent stabilizer to use with PVC agains! 
lr} should provide a compound with a lower cost and metallic copper? | m 
+h os allie Copper does not exert nearly as deleterious an eff 
7 on vinyl as does zinc, for example. The wire and ca 
3. What stabilizers for PVC compounds are considered people use a large amount of PVC in wire covering 
non-toxic? 7. What is the future of permanent rubber-type plasti: 
Calcium oleate, stearate, and ricinoleate and aceto cers for PVC? 
icetates, together with disodium hydrogen phosphate and At the present time, nitrile rubber is used in cert 
ne stearate are approved by the Pure Food and Drug nstances as a permanent plasticizer. It is the least ext: 
Administration, These stabilizers are not particularly table of any of the present known plasticizers. In ad 
effective insofar as is required for the processing of viny! tion, it imparts good abrasion resistance to the comp: 
mpounds Its use is limited, however. because of poor low tempe 
4. Would a chemical which combined the properties of ture properties, lack of really good non-staining age res 
stabilizing and plasticizing be of interest to the trade? tors which limit the usage to darker colors, and beca 
With the business as specialized as it is, it would of the fact that it is unsaturated, making a comp 
eem inconceivable that one combination of plasticizers which is affected by oxidation 
ind stabilizers would give the correct properties for al 8. Is there any basic information on the stabilizers 
yroducts, The vinyl] business is no different from any ir cheap petroleum plasticizers in vinyl! dispersions? 
that as it grows, greater diversification results So far as we know, there is 1 nformation that 
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stabilizat of 


the D 


ed basic on 
Fach particular idied 
d the best stabilization. 
What are the essential differences 
PVC for molding and extrusion applications 
operation 1 of the forn 
temperatures. In 
s heated up and the: 
that the con 
extrusion 
f 


? 
for 


ns de I 
cizers. compound has to 


in compounding 


the extrusion al 
he 


are 


lr 
high 
stock 


eans 


at 


done 


1 


ng operation, the 

cold mold. This 
flow more readily 
the 


? 


a n molding 
t than con pounds 
n, temperatures ¢ injectior 


n 


In additio 
] extrud 


) 


genera gone those used 
) 


rh 
pounds 
molding than 
! softe) 
he prope 
molding 


L 
con pounds since 


s means that softer compounds o1 
at elevated temperatures must 
tion n extruding. This car 
ed sing resins such as some 

20} 


ners and by 


by u 
t choice of plast ( 
ction con pour ads must 
the t 


extruding 


gnet 


working molding 
tain amount ext? ; 
Does the optimum range of filler concentrations differ 

compounds? 


? ling 
I iding 


for extrusion and molding PV¢ 
Phe trat f xt 


concent ons oO? t 


f) 


optimun e1 
the same physical p 


products 


What is the place of precipitated calcium carbonate 
in vinyl compounds? 


T} 
‘ 


bu. 


pre 
ground whiting 


peneri 


and 


a sperse, 


possible to obta na ty pe 


} 
hi 


t abrasior 


+. 
s LV pe 


‘ 
i 


resistance 


g and 


Are there any pigments in production or of an ex 
perimental nature which have actual reinforcing prop 


erties in vinyl compounds? 


As 


nerease 


a he itpie ne, they nay aecre 
be possible to use magnesium 


13. Would i 
filler in vinyls? 


Magnes 


‘ 


DY) 
] ~ 


role of carbon 


What is the present and possible future 


black in vinyl compounding? 


Carbo 





EXTR 


USION 





What are the basic differences in extruders, dies, set- 
for extrusion of rigid and 


ups, and techniques used 


elastomeric vinyls? 


diffe rences 


and set-ups, 


dies, 
elastomeric 


bask 


neo 


ques 


d be 
rde} 


ends 


paid 


shou 


? ‘ 


promotes degra 


and 


t has been fo 


oT 


stainiess steels seen 


nedy the 
D. Much 
v design 
standard 
ill 
gid compound 
E. After the 
r can normally 


the 


t Situation 
has been said and writte 
lastomeri vinyls. 


which 


an 


fe the « 


a screw 
tomeric W at tne s é 


compound has been extruded, 


be handled 
igid 


on standard 


eric 
but in case of 1 extrusio 


systems 
105 
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1 different 


« 


moe 


mel 


they be pipe, rod, or profile, they require 

tem of take-off involving mechanical 

positioning during the cooling process. 

2. What is generally felt to be the best present design 
die for the extrusion of rigid viny! pipe? 


Could we have a general discus 


taper 


How do you 
mixed PVC compound in thick sections 
xed PVE 


D\ 


Ss : 
avoid porosity when extruding powder 


pow ade? 


he 


xtruding 


poros 


and ur 


In 


reduce ad 


ue part Cle 
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‘umber and size screens used depend on the type sere 


j enath ,f extrude! 


4. Discuss dry mix vs. already mixed vinyl, and methods 
of preparation and extrusion properties. 
\ dry mix blend can be prepared using a jacketed 
bbon blender, a jacketed double arm mixer, a heated 
Muller-type blender or a Hungerford blender equipped 
id hot plasticizer and blow hot air through the blend. 
mixed compound can be prepared by Banburying 
fusing and then chopping or dice cubing. A more 
be prepared by chopping extruded 


iniform compound car 
dds, and is probably more desirable for extrusion. A dice 
iber can be used by strip feeding from a mill. Wher 
facilities are available a strip feed is a practical way of 
feeding the extruder either continuously or semi-con 
tinuous Except for porosity the quality and rate of 
trusion of either type feed should be comparable. 
>. When extruding a vinyl preblend with dispersed vinyl 
color concentrate granules, is it possible to obtain a 
uniformly colored product? If so, what special tech- 
nique, equipment, pre-blend, or color concentrates are 
required? 
We have limited experience with the problem of ob 
taining a uniformly colored product with color concen- 
trate granules. For best results we would recommend a 


type of compound extruder such as the Baker-Perkins, 


Stokes Windsor, Farrell Birmingham, ete. The usual 
traight screw extruder will give difficulty in obtaining 
iniform color, Generally speaking, the smaller the par 
ticle size of color concentrates, the easier it is to disperse 


iniformly in the pre-blend 
6. What are the possibilities of extruding a rigid (un- 
plasticized) PVC compound from a powder mix?—on 

a single screw and on a twin screw extruder? 

Rigid PVC compounds are usually formulated with 
tabilizers, lubricants, and processing aids; and the con 
centrations of these ingredients are ke pt to a minimun 

that important properties such as softening tempera 

toughness, and strength are not sacrificed, There 
fore, the powder mix method of compounding due to in 


ibilitv to adequately disperse the small concentrations of 
miifiers " the resi mass cal bye expected t ive ! 
propert es to the product 
The twit Screw extruder of tangentia Uv pe should 








t so) 


tf me advantage for powder compounding of ris 


since the mixing zone designed in this type of ¢ 

ment will effect greater homogenization of the comp 

7. Will the development of rigid vinyl compounds ne 
sitate the need for a special design screw, or will! 
compounds be adapted to present standard screws 
Of course, every effort will be made to adapt the 

nyl compounds to standard extrusion screws. How 
t is believed that conversion of rigid compounds 
satisfactory plasticity for extrusion requires the abs 
tion of greater amounts of energy from the extru 
equipment than for extruding plasticized vinyl. For 
reason better results will be obtained if specially 
signed screws are employed to give high pressures ir 
discharge end of the barrel. 

8. What has been the overall success in industry of 
twin screw combination mixing, fluxing, and extrusi 
type machines? What are the advantages of a tw» 
screw type of extruder? 

It is too early to say if twin screw extruders 
successful, since most of these machines are on an exp: 
mental production basis. There are two types in use 
overlapping threads and (B) tangential threads. 1 
tangetial types employ the same mechanical princi; 
as single feed machines but a mixing zone permits a ¢ 
pound feed of a less homogeneous character. 

The overlapping thread type permits a positive d 
placement and, therefore, can handle compounds wil 
are difficult if not impossible to process in other ext 
sion equipment. This type offers some very interest 
theoretical advantages, but it remains to be seen if 
equipment will hold up mechanically 
9. What are the compounding and processing difficulties 

in the extrusion of vinyl film for food packaging? 

The major consideration is the selection of non-t 
ompounding ingredients. A number of plasticizers 
available, but most of them tend to impart inferion 
stability to the compound. No effective stabilizers 


} 


vinyls have been considered non-toxic in light of the | 
Pure Food and Drug laws 


Once a compound is selected which has the least 


is far as toxicity is concerned, the usual extrusion | 
ems can be expected: holding color, maintaining cla 
] 


thickness control, contamination and gell particles 
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Bool. Neviews 


CATIONIC POLYMERISATION AND RELATED COM- 
PLEXES, edited by P. H. Plesch. Published by W. Heffer 


and Sons, Ltd., Cambridge, England. Price 20 -. 166 pages. 





T) S ttle book contains the proceedings oft a cor 
eren held at the lr ersityv College of Nort} Statford 
} ‘ Mare} of 1952 

Ther are af | arti dealing vith complexes of 

eta salts vitl rganic ¢ pounds Vith cationic we ly 










symposium on carbonium ion reactions, and the other 


on the overall activatior energies of cationic polyme 






This is an important book f the polymer chemist 


PLASTICS FOR THE HOME CRAFTSMAN, by Rodin 
Hooper. Published by J. B. Lippincott Co., New York. 1! 
pages. Price three dollars. 

The purpose of this book is we stated on the 
page, “Characteristics of the chief plastics, working t! 
by hand and light machines, improvising equip 


original designs 





While the critical n ay find si e faults, this is 1 
theless an excellent book for the guidance of the hobb 
vho wishes to make such things as boxes, lamps, t 


emboss 
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By A. R. Morse 
ection Molde | The Pittsburgh Section 


rit ; ry \ 


“It is the freedom to disagree, to quarrel with author 
intellectual matters to think otherwise, that has 
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made this nation what it is today.” 
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AUSTRALIA 
AUSTRALIAN PLASTICS 
Vol. 8, No. 94, May 1953 


Abstracter Albert Lighthody 


PROCESSES IN) GLASS- 
REINFORCED PLASTICS 


I} irticle, reprinted from “Britis! 
Plastics,’ accompanied by an ed 
t il ugyvesting that the Common 
ilth Government take immediate 

eps to free the industry from duties 


fabrics and mats and to 


cted 


fibre 


rant inrest! te 


import licenses 


RECOMMENDATIONS OF U.K, 
PRODUCTIVITY TEAM 
Reprint from “British Plastics” 


‘Tetra Pak” plastic coated paper: 
Ingenious tetrahedral plastic coated 
paper package developed in Sweden 
for use in packaging of milk would 


ave paper, labor, space and transport 


st er conventional containers. 


PLASTICS POSSIBILITIES IN 

ARCHITECTURE 

By Dr. Walther Ehlers 
Phe plastics as 


embers, 


use of structural 


piping, glazing, floor cover 


plumbing and insulation 
vered 
PLASTICS IN FARMING 
Aeration of soil by means of soil 
conditioners is discussed. 


STRESSES IN) POLY- 
HEAT TREATMENT 


RELIEVING 

STYRENE BY 

By EF. E. Halls 
Reprint from British Plastics gives 
ethod of stress relief of polystyrene 


VINYL TYPE POLYMERS IN SUR- 
FACE COATINGS 
By W. A. Edwards 

Reprinted from “Plastics,” Londo 


PLASTICS IN THE BUILDING 
INDUSTRY 


By A. D. Robinson 
The need for a considerable amount 
research to obtain more data or 
; most important in the build 
trade 


AROUND THE WORLD 





* 

FRANCE 
INDUSTRIE de PLASTIQUES 
MODERNES 
Vol. 5, No. 7, July-August 1953 


Abstracter: Hans Mayer 
PLASTICS AND WINE GROWING 
Covering a meeting of the “Tech 
nical Committee of the Wine Growing 
Industry” which covered the aspects 


of using plastic materials in the wine 


! aking ind pit kaging 


ndustries., 


INTERESTING FACTORS IN 
INJECTION MOLDING 
Kk. Gaspar 

This article describes pin point gat 


ng in injection molding, 


COMPARATIVE STUDY OF 
MECHANICAL AND TEMPERA- 
TURE TESTS ON PHENOLIC 
TEST SPECIMENS 
P. Dubois, P. Condette, M. Valayer 
Different conditions which can in 
fluence the outcome of tests for flex 
ural and shock strength are 


* 


discussed, 


MATIERES PLASTIQUES 
ET RESINES SYNTHETIQUE 


No. 65, July-August 1953 


Abstracter: Alfred P. Daignault 
REPORT ON THE SECOND EX- 
POSITION OF PLASTICS IN 
LONDON 

A rather general report with em 


phasis on a description of compression 
and injection machines on display. 
Chief interest at the show seemed to 


be directed to the smallet presses and 
to the semi-automatic and fully auto- 
compression Main in 
show, however, appears 
the display of certain 


mati presses. 


terest at the 
to have been 
parts of polyester-fibrous glass 


large 
material, namely a glider wing, a 
radar reflector, a water tank, and 


finally an automobile body. 


CURRENT STATUS OF U, S. RE- 
SEARCH INTO SUBSTITUTES FOR 
BLOOD PLASMA 
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THE USE OF VINYL FILM A 


SHEET 


MATERIALS 


(Paper 
Plastic 


presented to 
Federation in 


The 


AS PACKAGING 


Swe” 


Stockholm 


P. A. Sauter of Union Carbide | 
opa SS. A., Geneva Switzerland.) 
This article describes in some 
the use ft vinvil in Various pack 

applications such as the use 

n 4 ply lan with aluminun 

polythene, and cloth for military p 
aging; as a coating for aluminu: 

n packaging of foods such as bu 
and cheese; ngs for tubes, 
linings and closures; and as a t 

parent pac products such 


kage 


oleomargarin 
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GERMANY 
KUNSTSTOFFE 
Vol. 43, No. 8, August 1953 


Abstracter Anne 


Schwend 


\GRAMMING 
LOPERTIES 
\. V. Blom 


tne 


OF PLASTICS 


sphere ot applicability 


Necular plastics Is higniyv de 


the degree otf tempet! 
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the 
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BRITISH PLASTICS 1 
CONFERENCE 1953 
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SYNTHETIC RESIN 

FLOATS UNDER 
Dr. A. V. Brandt 
| =} aot +3 te 
PV< 
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SW GERMAN 
Farbenfabriken 


LITERATURE: 


Bayer, Leverkus 


ed 


Badische Anilin 


ken, 


i «it i ‘ 
und Sodafabr 
Ludwigshafen 


Dr. Beck 
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Hambur 
prope rtie 


& Co. GmbH, 


eqd survey ol 


FLOOR COVERINGS 
Dr. Paul 
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Kranzlein 


NON-MARRING 
SIN SURFACES 
Dr. W. Burkart 
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DER PLASTVERARBEITER 
Vol. 4, No. 6, June 1953 
Bernhardt 


APPLICATIONS OF PLASTICS IN 
ETCHING PLANTS—by H. Whalpers 


WELDING POLYSTYRENI 
K. Brandenburger 
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GREAT BRITAIN 
BRITISH PLASTICS 
Vol. 26, No. 289, June 1953 


Abstracter: F A. J. Mol 
THE ELECTRICAL PROPERTIES 
OF POLYSTYRENE—4J.J. Millane 
pp. 220-224. 
Definitions are given and the basis 
prop 


discussed of such electrical 


rties of polystyrene as volume and 
urface resistivity, dielectric constant 
and powel! factor and dielectric 


trength As polystyrene has out 
tandingly low losses even at high 
frequencies stress is laid on the ap 
polystyrene as a_ high 
complementary 


pl cation of 
frequency dielectric, 
to polythene and polytetrafluoroethy- 
lene 

Heat distortion 
pansion coetficient, water 
and surface finish and their influence 


temperature, ex- 
absorption 


on the dielectric quality of polysty- 
rene ire also considered. 15 refer 
ences 

ONE PIECE MOLDED GLIDER 
WING—Anon., pp. 214-219 


Mold construction and molding pro- 
cedure for a 30 ft. glider wing shown 
at the second British Plastics Exhi 
bition are the subjects of this amply 
llustrated article. The wing 1s low 
pressure molded in phenolic impreg 
nated asbestos material using a rub 
ber bag a honey 
comb core continuing through 
top and bottom surfaces, 


technique and has 
right 


Vol. 26, No. 291, August 1953 


THE LOW TEMPERATURE FLEX- 
IBILITY OF UNPLASTICIZED 
POLYVINYLCHLORIDE 


R. Hayes and D. A. Lannon. 
pgs. 310-315 


The title of this article does not 
cover the subject as most of the 
work reported has been done on plas- 
ticized PVC. As a matter of fact, a 
commonly used plasti- 
cizers were evaluated as to their 
effectivity, that is, their ability to de- 
press the so-called Cold Flex Tempe- 
iture (CFT). 

In order of their 
c. Ta 
plasticizers were: 

Dioctylsebacate (3.46), Dibutylph 
thalate (2.72), Dioctylphthalate (2.- 
63), Paraplex G60 (2.53) and Tric 
resylphosphate (1.96). When compar 
ed on a basis of equal hardness at 
DBP and DOP 
concentrations 
decreased lin 
concentration 


number of 


effectivity, ex 


pressed as plasticizer, those 


room temperature, 

changed places. At 
under 35%, the CFI 
with plasticizer 


early 

for all plasticizers listed. 
The CFT was determined 
ne the well known method of Clash 


follow 


and Berg (Ind. Eng. Chem. 34 (1942) 
pp. 1218-22). This test consists es- 
measuring the angular 


sentially of 
specimen of 


deflection produced in 
standard dimensions, when subjected 


to a constant torque at a series ot 


temperatures. 

Dimensions of specimen: 2.5 x 0.20 
x 0,050 inches 

Torque: 5.68 dynes.cm. Time unde? 
torque: 5 seconds. 


Aleohol - carbondioxide 


Coolant: 
mixture. 

The angular deflection is determin 
ed at 5°C. intervals and the temper 
ature where the angular deflection is 
arbitrarily called the Cold 
Flex Temperature. The Stiffness of 
approaches 


200 is 


the sample then closely 
that of a PVC-compound containing 
21% DOP or 28% TCP measured at 
20° C. The CFT thus determined has 
a standard deviation of 1.382° C., 95% 
limits of 2.7° C. and thus is quite re- 


producable. 


CONTINUOUS PRODUCTION OF 
RESIN-BONDED WOODBOARD 
Anon. pp. 290-294 
Describes a method and a machine 
for continuously producing endless 
lengths of woodboard which is cheap, 
thick, A paper fac- 


sume set 


uniform, 3. 16-4" 
ing can be applied in the 
up. 

Chief features lie in the engineer- 
ing of the six-steps compression 
section of the machine. 

Both soft and hard woods are used 
as a raw material, the liquid bonding 
resin is sprayed in under violent agi- 
tation. The press is fully automatic 
and has a 90 KW. HF-generator to 
preheat the impregnated wood chips 
to 85-90° C, 


THE PREPARATION OF STABLE 
MELA MINE-FORMALDEHYDE 
SYRUPS 
E. P. Grimshaw. pgs. 306-308 

The shelf life of 
maldehyde syrups is limited, eithe) 
by the formation of a white floccu- 
lent precipitation, terminating in a 
thick white paste, or by a steadily 
resulting in a 


melamine-for 


increasing viscosity, 
clear translucent gel. 

soth the precipitation (cause: cry- 
stallization of inadequately condens- 
ed melamine) and _ the gelation 
(cause: condensation proceeding too 
far) can be held in check by keeping 
the pH between 9.0 and 9.5, for which 
purpose, according to British Patent 
application 5531/53 (F. P. Grimshaw 
and the British Oxygen Co. Ltd.), ad- 
dition of borax is the ultimate solu- 
tion. 


DEVELOPMENT OF IMPROVED- 
IMPACT POLYSTYRENE 
MATERIALS 
(Anon. pp. 286-289 
A number of British firms do now 
manufacture rubber modified poly- 
styrene types having higher impact 
strength, higher elongation at break 





but less out-door stability thar 
modified polystyrenes. 

They are: 

Bakelite Ltd. (SX 17203, hig! 
pact) 

British Resir 
500, high impact) 
R. H. Cole and Co. Ltd. (R 

Grade MHI) 
Erinoid Ltd. (Erinoid HI, MH 
Monsanto Chemicals Ltd. (Lu 
MI). 
A table lists 
break, modulus of ¢ 
strength, hardness, 


absorpt lor 


Products (Dist 


mpact strength, 
gation at 

city, tensile 
ening point, 
specific gravity of all the types 


wate! 


tioned. 


PLASTICS, 
Vol. 18, No. 192, July 1953 


Abstracter: Alfred T. Rexer 


THE BRITISH PLASTICS EXHIB! 
TION REVIEWED 

A 17 page article 
chinery and 
and fabrications, 
ments, and materials exhibitors wt 
were seen at the June British P! 
its Exhibition. The article is 
illustrated. 


covers the 
accessories, mold 


material deve 


THE BARTREV PRESS 

A one page article describes 
first of the Bartrev presses whic! 
used for the continuous product 
of board material bonded with a 
thetic resin. 


METAL COATING FOR PLASTICS 
A two page article with illust 

tions describes the coating of pl 

ics moldings by the vacuum evap 


tion technique 


Vol. 18, No. 193, August 1953 
18 YEARS OF EXTRUDED PHEN 
OLICS 

A two page article with illust 
tions reports the 
by a British plant which special 
in extruding phenolic tubing. 


progress attains 


THE BRITISH PLASTICS EXHIB! 


TION REVIEWED 
A five page articie with illust 
tions which concludes the art 


started in the July issue. Machin 
is dealt with first, followed by m: 
ings and fabrications, and conclu 
by materials. 


EXPANDED AND FOAMED M 
TERIAL—by A. E. Lever, A.LR.L. 
A four page article reviews 


various cellular products, in 
grouping of sponge materials and 
panded materials. 


PARIS PLASTICS EXHIBITION 
A three page article with illust 
tions covers the outstanding featu 
of the Second International Chen 
(please turn to page 35) 
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esh from a meeting 





A Survey of Connecticut Plastics Industry By David 
Mersey Presented to Connecticut Section 
David Mersey 


The fi st 53 d4 meeting Was held on 


ptember 11, at Bridgeport. 


was honored with the 
Underwood who was 


with the West- 
New England Section, up north at 


The group 
of Jim 


essence 


idley Field. 

Otherwise, the session was very 

| with the writer giving a talk 
‘A Survey of Plastics in Con 


ticut.” It was shown that Connecti- 
one of the smaller states in area, 
s been very active industrially fron 
onial days to the present. Starting 
th wooden nutmegs, then to a size- 

ron mining industry at the time 
the American Revolution. After 
it the introduction of textiles along 

banks of the three Connecticut 
ers, not only into Connecticut but 

Northern New England. Then 
e machine tools and aviation; and 


stly, plastics. 


‘ 


é 


ivern. 


n Plastics, and 








Connecticut 
two large 


speaking, 
between 


Industrially 
sandwiched 
as, the two centering about New 
rk and Boston. In terms of the 
istics industry it is sandwiched be- 
een the New York-New Jersey and 
Massachusetts which to- 
ther comprise more than one half 
nation’s industry in this field. 
In compiling this 
rking definition of plastics (exclud- 


areas 


survey, as a 


ng rubber) We considered that the 
medium is synthetic, and is either 
resinous or cellulosi Tool makers 
and fabricators were not tabulated. 


Nor Was any count made of laboraton 
How 
this area has 


and 


les or specialists in pilot runs. 
ever, Within its bounds, 
the oldest and newest equipment, 
the sma 

The tabulations 


7 
llest and largest 


follow 


capac ities 


Injection molders, forty four (44); 
Compression, comp. & transfer, (43); 
Extruders, excluding wire, (9); Ex 
truders, wire (11); Film and _ sheet 


(9); Coaters and 
Mnfrs. of inks, 
mnfrs., thermoplas 


ing mnfrs., impreg 


nators, (5); 
ete., (5); Resin 
tics and thermosets, for sale or own 
(10); Makers of finished con 
thermoplastic o1 
(23): 
thermosets, (2); Ex 
Laminators, (1); 


use, 
pounds, 
for sale or 
thermoplastic o1 
panded plastics, (1); 
Reinforced plastics, natural or synthe 
tic fibers, (3); Forming, vacuum 01 
pressure, (4); Dipping, enamelling, 
(5); Slush molding, plastisols, (3); 

(3); Mnfrs of 


Cold molding, 
equipment, (4); Metalizing, 


own use, 


majo 


(2). 

At the meeting the names of the var 
ious organizations listed above were 
read. This was a very accurate cove) 


age of the plastics industry in this 


state. 


Cleveland Hears McCann Predict 
A Bright Future for the Plastics Industry 
Frank A. Martin 


The Cleveland-Akron Section in 
gurated the Fall 
eting September 14 at the Spanish 
Guests for the evening were 
Hiram McCann, editor of Mod- 
Mrs. McCann. Mr. 
presented a very thought- 
talk on the future of the 
Based on already 


new season by 


Cann 
voking 
istics industry. 
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announced expansion plans he predict 
ed plastics production of 3 billion Ibs. 
in 1953, 4 billion plus in 1955, and 
6 billion by 1960. By 1955 we will 
consume 28.3 lbs. of plastics per per- 
United Plastics 


volume of 


son in the States. 
have already reached the 
copper, lead, tin, and zine. 

Mr. McCann predicted that 


there 


finishes, 


ther moset, 
Casting, 


vacuum, 





vy increased production of plastics 


With the populatior nereasing and 

with working hours decreasing there 

will be more leisure time to use p 

ti tems, S« hool rooms, home ful 

nishing, and sporting goods are but 

a few of the virtually untapped poter 

{ | markets for plast cs items Ke ie lds 
watcl part CUlLAaTTLYN mare the reir 

forced plastics und plastics pipe 


Mr. MeCann further predicted that 
‘ to “big 


with the growth of 


plastics 


hnecessaril 


ly 





grat ation and consolida 
of small processors The mate) 

will no longer be ible 
bankers, development ind 
rehandising 


als people 
Serve as 


research agencies, and me 


advisors for the mall fabricators 
These functions will have to be 
sumed by the fabricators themselve 
and in order to stay in business, the 
small companies will be forced to cor 


so] date 


The speake po nted out that at la 
designers are beginning to design with 


taking 


and not considering 


plastics, advantage of the 


then 


prope rties, 


as substitutes for wood and metal 


outstanding design 
new Servel Wonder 
Eastman Kodak Verifox 


Admiral 


As examples of 
he exhibited the 
bar, the 
Printer, and the 


Pavan? Trial 


ture conditione. 
follow 
evidence that 


and set 


The nterest and questions 
ng the talk were ample 
Mr. MeCann aroused interest 
thinking of the 


his audience to future 


of the industry. 


Dr. E. L. Kropa Joins 


Battelle Institute 


Dr Edward LL. Kropa has joined 
the staff of Battelle Institute in Co 
lumbus, Ohio, as chief chemical con 
sultant, Dr. Clyde Williams, Institute 
come to 


Borden 


whe re he 


president, announces. — He 
the research center from The 
Company, New York City, 
was vice president and 
the company’s chemical d 
Vision. In his 
Kropa will 
Sattelle’s 


groups which include the 


chemical di 
rectol of 
new position, I) 
serve as an adviser to 


varied chemical research 


plastics and 


rubber division, 


At The 
prin ipal 


various aspects of research and devel 


Jorden Company, I) 


nterestsS were n 


Kropa’s 
opment in casein, wood and metal ad 
foundry 
and 
concurrently as a 
National Research 


Committees on 


products, molding 


hesives, 


compounds, industrial resins. He 


; 


served consultar 
to the 
Advisory 
master problems. He 
as chemist to the head of the 
and plastic s section of the American 
Cyanamid Company’s Research Dis 
Stamford, Connecticut, pr 


to joining Borden. 


Council's 
Quarter! 
was employed 


resins 


sion n 

















Western New England Greets Jim Underwood 




















(Cleworth Publishing): Jim 
National Director for West 


SPE's Executive Secretary and John Mallory 


n New England (Parker Stamp Co.) 


West New England Visited by Ex.-Sec. Underwood 
Rhine Stresses Need to Know Other Industries 


E. J. Sweeney 


eason on September 


He emphasized the need of plastic 
engineers learning all they can about 


PLASTICS WORLD 
sident of Cleworth Publishing 
speakers for the 
that they will be able to develop the 
use of plastics. 
for members and guests. foundry industry is one example; en- 
provided guided tours 
become foundry experts. 
edge of other industries is especially 


Ed Childs, Section President, in 


also stressed the need 


Section were introduced. of the plastics in- 


ntroduced Jim dustry, even though he is specializing 


the expanded use of planes 
transportation. 


New York Reviews Plans 
See Movie on Tenite 


Arthur M. Merrill 


national help 


a dinner meeting 


Following the custom of pre 


nual business meeting 





ind ask questions abou 
vities. 
President Saul Blitz, Tico 
Inc., presided over the meeting 


began by having each persor 





duce himself. Mr. Blitz brief] 
viewed the work of the Section. 
ntroduced the other officers, dire 


and committee chairmen. 
were heard from the various « 


tee chairmen, with each report 


lowed by an open discussion. 
nterest was displayed in the 


sion of future mee 


ting programs 


t was decided to initiate a se) 


plant trips as part of the pr 


members. 


Also f tel \ > «A TlPhOuUul 







Guest of honor was P.J.Unde) 


the new SPE executive secretary 


vas introduced by Stanley Bind 
Jamison Plastic Corp, and 

ce-president Mr. Underwood 
briefly on the work of the S 


ts aims and plans for the futw 


the functions of the national offix 


Another feature of the meet 
he first public announcement, 
by William Lewi, Dusal Tool 


Co. and Sectior secretary-tre 


+ 


of a new process for extruding 


ol cs which h: ~ been developed 


lonia Mfg. Co., lonia, Mich. 


of typical extrusions were disp 


and aroused great interest. 


The final event on the program 
a showing of the Eastman Chen 


Products Co. color-sound film, 


Story of Tenite,” which illustrates t 


preparation, processing, propert 
and applications of the material. | 


Dudney and Tom Loveless, 
Eastman, were present to 
questions, 


Table favors were distribut« 


through the courtesy of R. C. 


ing, Inc., and the meeting conclud 
with a drawing for door prizes 


tributed by Brilhart Plastics 


Hercules Powder Co., and Naugatuck 


Chemical Division, United 


Rubber Co. The prizewinners 

Fred Bellin, Leaf Plastics, Inc.; 
Bodin and J. Foier, both of Amer 
Molding Powder & Chemical 
Henry Oettinger, Reilly Electrot; 


Co.; and Elmer Wodetzky, 
Industries, In 


The next regular dinner mee 
the New York Sectior was 


October 21 at the Gotham Hotel 


W. P. ter Horst Starts 


Consultant Service 


W. P. ter Horst formerly 
Organic Research of United 
Rubber Company, General 
of the Fiber Division of 


} 


Carolina Chemical Company and A 
ciate Director of Research of Mat! 


son Chen CA Corporat on S 


chemical consultant with an 


M« Donogh, Mary and near Balti: 
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rney on Quality Control 
nterests Newark Section 


Don Biklen 


Control 


duality as applied to 
stic Molding” was the subject of 
nteresting talk given by E. W 


Mr. Birney, Vice President of 
Molded Products, 
Newark Section at 
September 9th 


‘ Vy. 
solidated 
the 


meeting 


ssed 

fall 
ir. Birney pointed out that 
mplishments have not been 
control but at the 
amounts of 
spent. With large 
explained the 


great 
made 
statistical same 


e, only small money 


e been charts, 


frequency 


Spe ake) 


e. By checking a given numbe) 
nolded pieces by LOO”, Inspection, 
equency curve can be made and 

having this curve, the molde? 
vs exactly where he stands re 
aing tolerances. If this curve 


s within the tolerances w 


iv to 


he need for close 


However, 


spare, t 


pection Is unnecessary. 
ild the curve touch or go beyond 
permissable tolerance, corrective 


be 


om molding 
d Molded Products has been doing 


n should taken immediately 


such as Conso 


ref 
CUSI 


the past fifty years, it is quit 
ii to runa mold, put it on the shelf 
perhaps 6 or & months, and then 
t back in the press again. If 

cular mold has had parts witl 
ts or a dimension to be cautious 


record should alway 
kept so that the molder will know 
look for when making a run 
mold. Beneficial in 


should not 


to 


an 


this be le | oO 


foreman or operator to remembe? 


t should be recorded. 


ir. Birney gave 3 case histories of 


ty control on molded parts. One 


one Was and the 


These 


urea 


phenolic s 
ad, nyton. parts 
audience 
of qual 


ited. \ «| 


ted to tne 





ctiveness 


ild be appreck hart tor 
h part was described by the speak 
nd how, under careful statistical 
sis, each job could be carried 


ts successful completion. 
Robert Butzko, of Auto 
Fairfield, Conn. was the 
ker, His talk on “Horizons in 
lun Fo he eves 


the Newark 


estment 


Mi 
Serco tie) 
ing” 


n opened t 


audience. Low initial 
tools for vacuum 

s perhaps the 
anti Time for 
rt and if a product proves to be 
the market, a large in\ 


in form 
biggest single 


we. tooling up is 
estment 
ot lost. 


that offer 
acuum forming 


great 
upholstery, lug- 
ge, packaging, novelty, 
d advertising. A transparent spark 
ig package with individual compart 
like the plug 


potentials 


Fields 


appliance, 


shaped exactly 


nts 
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group se faces 
predecorated then vacuu formes 
offe: ! nteresting future Santa 
Claus faces and figures are done it 
the same manner. 

Molds used in vacuum forn ng are 
nade fron aluminum, elect oplated 
or sprayed metal, or even plaster 
Some molds are channelled for wate 
cool ne whel hea \ plastic parts ure 
formed, 

The disp \ ne decorat r fields 
re isi! icuun formed purts 
yreat a ntuge M Butzko had a 
fair sized vacuum f ed display ap 
proximately 40 in. x 26 in. which was 
quite strik ‘ Manv othe parts were 

on disp \ 

Inject Old ersus euul 
forming the speake) described the 
limitation otf forming noles and 
undercut cannot be formed. However, 
the costs of machinery and molds ar 
conside bly less An example was 
ted here . niectior ad cost 
STS.001 vith init part « st { S14.9 
The cAltit pp t i ( il rmea 
ind t $4.95 mold of 
S500! Televis fra s are good ap 
plication cuum formir 
ye eek equired t tor | ind 
nake s ple I ‘ 

At present the X ! ‘ 
y er ‘ ®t) ? x YO ? ! ix ll 
veight f sheet »-40) Ibs nad max 

in itput 0-400 lb hou \ 
. el} ‘ ay ty at } te « rs 
pproximately $10,006 

Vl; ‘ ised t ‘ ite et le 
butyrate, styrene dified copoly 
me ! nd the a ics 


ast n Cher Products Corp, 
has t ferred Jack Peckta Pie 
dent « he Ne k Section to Cleve 
and lr special directo. eeting 
Joe Bonanr f the Lionel Corporation 
inexpired tern 

Art Warne f kedera Pele 


NCR Entertains 
Miami Valley 


John L. Russell 


Miami Valley Sectior membe) 
and their guests enjoyed a late sun 
mer picnic at the National Cash Reg 
ster Co.’s Old River Park i: Daytor 
on Thur sday, Se pte mber 10. This was 
the 7th Annual Picnic for the SPI 
group at Old River and it opened the 
1953-54 season of activities for the 
Engineers. As in the case of forme 
years Chester Kruger again served 
as chairman and arranged another 


badminton, horseshoes and miniature 
golf were indulged ir A miniature 
golf tournament was staged and tw 
men ed for low s¢ rm Jack Baxter 
and Merk Nelsor Dave Lucid Wiis 
the high score mar All three were 
presented prizes f their accomplish 
ments, 

\ roast beef dinne Vas served 
Ou National President and ils« 
Miami Valley Section member, wa 
presented with a cake in honor of } 
position as National President of the 
Society of Plas Engine 

Mi Jose pl Price NCR Metallur 
gist, gave i ve eresting and u 
formative lect ‘ — vder Meta 


Processe 


own 


; 
Toronto 


; 


] 


’ 


Nati 


rate 


nil 


ad 


Tre 


pe rsol al 


Tech 


President 


nex 


October 


‘ 


} 


’ 


tins 


Katon Manor in Han 
rior to. the cheduled = t 
ening () minute 1 
nt Topics” with prepar 
! « pi rti¢ pated ! D\ 

bers. A slide illustrated t 

! nd buildis 


er Ob il 
! iKt the 
f, the 
I ‘ 
annout ( 
Thursday 
neeting t 
lton. O} 
Ik of the 
, 
d questior 
the met 
k on Mol 


Central Ohio Visits 
Denison Engineering 
R. W. King 


The Se 
tral Ohi 
ber 15. ar 
ne at 

lowed 
{ the 


i tip? 

bu . ara tha sal 

I) t the the 
hye ’ r) ‘ } } ‘ 
pe t ! the M litipre 
t! pre ! ed dire 

ait ol » tie t 
real fir hit yperatior 
nd efficien \ pre ‘ 
nished with feoty le 
protect n of operator. Ot 
the plant tout \ tne ‘ 
job testing laborator | 
of th laboratory are fre 
users tor pre-testil D 
tipre ee 

The members of the Ce 
Section would like to take 
tunity to pub cly thar k th 
ment of Denison Enginee 
the courtesies extends te 
ng this tou 


pte «rt 
Section w 
« ol te 
Knott | 
hy ] 


of the Cer 
! Sept 
nner mee 

Ite i 

h th 1) 

( raw 
()>} \ 
kt , 

ESS, the 






ip) a 
cribec the 
Althoug! 
ct l 
’ pert } 
+} peed 
are tu 
| tne 
nterest u 


0 pote nti 


ov the 


M 


l ail 

th oppor 
‘ anage 
ni ( for 
them dul 








Stress-Crazing of Plastics 


(continued fron page 17) 
here D. and t. are constants and K 1m. For pols 
I) O.015 in, K O851 x 10 n. hr. psi, 
j L670 p and t 400) hours 
Tr} , within the imited range of stresses as ind 
ited in Fig. 7, the depth of crazing may be expressed 
is a linear function of both stress magnitude and time 





Fig. 8. Fracture surface of crazed tension creep specimen 
yf polystyrene 


It is questionable whether the above equations can_ be 


extended to much lower stresses but their implication 


that the rate of propagation of crazing goes to zero for 
ome limiting stress value does seem to be in general 


agreement with experimental results (9). It is also 


difficult to investigate the above relation for much highe: 


stresses than 3500 psi as the specimen tends to fracture 


n much shorter time periods and thus not much data or 


crazing can be taken Such short-time fractures are 


frequently caused by obvious flaws such as that show: 


n Fig. &, which result in high local stress intensities 
The actual fracture cracks, as distinct from the crazing 
acks, very frequently start from some point inside the 
specimen and then extend rapidly radially outward as 
Fig. & indicates 
DESIGN IMPLICATIONS OF CRAZING 
The development of crazing in stressed transparent 
cs is for the most part a highly undesirable occu: 
ence, although beneficial use is made of this phenomenor 
the use of transparent brittle lacquers to predict the 
lirection and approximate magnitude of surfaces stresses 


n machine and structural parts. In other applications, 


however, such as transparent enclosures on aircraft. 

insparent instrument panels, and as insulators in elec 

‘ ipparatus, the nitiatior if crazing S cause fo 

ilarn eithe because rf SS rf transparency OSS f 

echa cal st gt} SS if helect ( prope es due 

! sture ibs t n the cra penings Als 

ce zing mce Started w Cc tinue t nerease vitt 

t ncrease rf ad ma tude t Ss Wwe t i { ts 
sequences by tal every precaution to av i its i 

eptior As already noted, surface coatings are helpfu 
i cul ty econime Ie Also \ KING stress mag 


ides should be established not merely 


static ultimate strength, but on streng 
crazing is found to occur. In applications where the 
tic part may be subject to tensile stress in varying 


ections, full annealing of the transparent plastic s 


s highly desirable, as, in this way, the material ca 


made more nearly isotropic. On the other hand, if 
plastic part is to be used only unde iniaxial tet 
then higher working stresses can be obtained, wit 


langer of crazing, by use of highly oriented mate 


Essentially, the reason is that ir he oriented stat 


the molecular chains tend to align in the direct 

orientation and crazing which is thought to be a re 

of lateral separation of adjacent chains (4) car 

not occur. Crazing will, of course, occur in orie 
materials and at low stress values if transverse ter 
rather than axial tensile stress is applied. If, theref 
the intended application is such that there is a proba! 
ity of lateral as well as longitudinal tensile stres 
occurring, then the isotropic annealed state is prefera 
to the highly oriented state. 

The authors wish to thank Professor D. A. K 
of The Pennsylvania State College for his help in mak 
most of the crazing micrographs, and also express t} 
appreciation to the Office of Naval Research for finan 
support. 
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Catalog of Polymers 

Monomer-Polymer, Inc. has recently issued I 
catalog of over 300 specialty research monomers 
polymers, The physical characteristics of these chen 
are given. In addition to the general listing, ther 
separate sections ol cataiysts and accelerators, monot 
for polyelectrolytes, substituted ethylenimines, and 


nking agents. 
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Motor-driven 







conveyor feed for injection and 


extrusion machines. Automatic flow at any pace 
you set. Clock timer stops and starts feed as de 


sired. Easily installed, timesaving, safe 
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Hopper Dryer 


For continuous drying and pre-heating of material 
Easily installed on ali standard makes of injection 
Saves handling—saves “ 


ond extrusion machines 


space—speeds production—economical to operate 


"Die-Temp” Control 


Positive control of mold temperatures at constant 
level between 100-400 degrees F. Fast-acting elec 
tric immersion heaters in tank. Economical, simple 
to operate; mounts on wall or on machine. Stand 
optional. 
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Southern California Learns 
About Ductile Iron 
Tooling Problems 

AUSTIN HERBST 


At the Septembe1 meeting of the 
. Calif. Section, Dr. Morris Asimow, 
resident, Enterprise Ductile Llron 
undry, Los Angeles, presented a 
ery interesting and enlightening talk 
“Ductile Iron ‘Tooling n the 
astics Industry.” Dr. Asimow is 
ell qualified to discuss this interest- 
subject having formerly been in 
irge of the research laboratories 
U.S. Steel Co.’s Gary Works. 
Ductile iron was described as a new 
d revolutionary tool material which 
, he cast close ly to contoul for 
atched metal t 


it substantial machining operations 


ooling with the result 


n be eliminated. It also has a fine 
iin structure, thereby permitting 
high polish. Ductile iron has high 


echanical strength and excellent 
rdenability. Specified areas and 
ges ean be readily flame hardened 
that the flash from a polyeste) 
iss reinforced molding can be re 
ved during the press cycle. 
The 105 members and guests in at 
ndance was an indication of the keen 
terest in this subject. 
As an added attraction a diversified 
lection of metalized plastics, n 
uding both decorative is well as 
ectronic applications, was exhibited 
ough the courtesy of Silver Plas 
s Co., El Segundo, Calif. 
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QUALITY AND 
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° ae. 
STRAINERS af 
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AROUND THE WORLD Hook Up With SARCO 





wwe. Traps * Strainers * Temperature Controls 


... for more efficient operation 
of your plant equipment 
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SUPPLY 





SARCO INVERTED a 
BUCKET STEAM TRAP’ 
AND SIGHT GLASS 


ne surface of the platens 
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STEAM TRAPS 
AND STRAINERS 
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Sarco steam traps on a steam-heated 


water-cooled molding press. 
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TO 
COMPRESSED 
AIR TOOL 
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SARCO 
DRAIN TRAP 


Sarco Type F.A. trap draining 


to compressed air tool. 


SARCO 





Compression molding press 
Sarco Inverted Bucket Steam 
blast discharge of which scours 


a SUPPLY 










\ SARCO 


a TO DRAIN 


SARCO COOLING CONTROL 
AND STRAINER 


HEATED 
| WATER 
TO DRAIN 
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Ol COOLING OuT 
HEAT EXCHANGER 


Heat exchanger cools hydraulic oil of plas 
tics molding machines Temperature of the 
cooling water is regulated by the Saree 
(ooling Control 
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ELECTRIC 
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SARCO TYPE ASO 
IMMERSION THERMOSTAT 


Annealing bath temperature controlled by 
Sarce type ASO electric immersion therme 
stat. 
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SEND FOR THESE SARCO BULLETINS 


Inverted Bucket Traps a 


Compressed Air Drain Traps 


Cooling Controls ow 


Type ASO Electric Thermostats rao 


Pipe Line Strainers 1200 and I2 


Need help with your process heating 
equipment? Sarco can show you how 
to improve the output of your steam 
heated machines — cut your steam 
costs. Our years of specialized ex- 
perience in the manufacture and 
application of traps, strainers and 
temperature controls are at your 
service. 

Send us a sketch of your hook-up 
problem, we'll check it and send you 
our recommendations without cost or 
obligation. 





COMPANY, INC. 


EMPIRE STATE BUILDING, NEW YORK 1, N.Y. 


SARCO CANADA 


LTD., TORONTO 8, CANADA 
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rose Forwarding and Return Postage Guaranteed. 
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F CONTROL 
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Portable (illustrated) models, and fully automatic 
models with remote panel-mounted controls with 
eperating range up to 250° F. First, and Finest! 
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MFG. 
CORP. 


Specialists in Industrial Heat Transfer by Liquids 
31 E. GEORGIA ST. + INDIANAPOLIS 4, IND. 
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The Economical Way 





Most Efficient Pneumatic Hoist — Saves 


Labor, Time, Space — Boosts Production 
EASY TO CLEAN 


Eliminates dangerous scaffolds, saves floor space, 
saves spilled materials and lost cycles. Ideal for 
extruders and large injection machines. 


Stock Model, Price Complete $674.50 


For 220-volt, 3-phase operation 


INJECTION MOLDERS SUPPLY CO. 
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